The first indications that childhood leukemia rates may be raised near the Sellafield nuclear plant in West Cumbria, England, came from largely anecdotal evidence in a television progm "Wmdscale: The Nuclear Laundry" shown during 1983. During subsequent years, various epidemiological studies have investigated the claim in more detail. Geographical analyses of childhood leukemia incidence in the northern region and mortality in England and Wales using routinely available data made the first contribution. As a result, it was confirmed that leukemia rates in the area, particularly the neighboring village of Seascale, were high compared to other districts, although not totally extreme.
Introduction
Some concern that radioactive emissions from nuclear installations could be a health hazard to local communities had existed for many years, but substantial interest in the United Kingdom was raised only with the airing on national network of the Yorkshire television documentary "Windscale: the Nuclear Laundry" in 1983. The program had originally intended to discuss the health effects on workers of occupational exposure to radiation in the nuclear industry but was reorientated to the local children when the producer was told by residents in the area near Sellafield (Windscale) ofcases of childhood leukemia and other cancers that seemed to them to occur at an unusually high rate for a rare disease. The suggested excess was said to be concentrated in the village of Seascale, which is on the coast about 3 km south of Sellafield.
Awareness of the scale of radioactive discharges from the nuclear waste reprocessing operation at Sellafield resulted in the possible linkage by the television program of the childhood cancer cases with environmental contamination from the site. The screening of the program resulted the following day in an announcement by the British government of an independent inquiry into the allegations to be chaired by Sir Douglas Black. A report was subsequently published (1).
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Geographical Studies
Because of the nature ofthe medical evidence produced by the television program, one ofthe first concerns ofthe Black inquiry was to establish whether the alleged increase in childhood leukemia could be supported by using routinely available sources (death certificates and cancer registrations). This was examined in two analyses.
First, it was shown ( The findings of these studies confirmed the geographical analyses, indicating a raised level of leukemia among Seascale children. However, the excess appeared to be concentrated among children born in Seascale in contrast to those attending the local schools (Table 3) . Thus, there was a 10-fold excess for leukemia and a 2-or 3-fold excess of other cancers among the births. There was also a suggestion that this excess was found after the children had left Seascale, although the numbers involved are small (4). The conclusion ofthese studies suggested that one or more factors may be acting on a locality-specific basis before birth or early in life to produce the contrasting outcomes. (6, 7) . This area was chosen to include coastal and inland areas where concern had been raised about potential risks from radiation contamination due to discharges from the nuclear plant to sea or air and also to cover the places of residence of the Sellafield workforce.
The aim was to obtain information on individual cases and controlsthatmighthelpto explaintheexcesses found in theanecdotal, geographical, and cohort studies. Factors examined included prenatal X-ray exposure as the known risk factor for childhood leukemia; various other suspected risk factors such as viral illnesses, social class and maternal age; behavioral habits such as eating fresh seafood and playing on the beach that might have enhanced exposure to radionuclides released from Sellafield; and parental occupation and radiation exposure atSellafield. The control children forthe study were taken fromthe samebirth registers into which the cases' births were entered. For each case, two sets ofeight controls were identified, taken to be ofthe same sex and adjacent in date of birth, with one set covering the total birth registration area (area controls) and the other set confined to the same local village where the case was born (local controls).
The identifying details on theparents ofthe cases and controls werecross-linked with thepastandpresent Sellafield workforce file, and, wherematches were found, individual external radiation exposure records wereobtained fromthecompany (internal radiation exposure data are not yet available). It was in this respect that the most important result was found, although the expected geographical distribution of leukemia and association with prenatal X-rays were also identified (6) .
The relationship between accumulated preconceptual external radiation dose of the fathers during their employment and leukemia in their children is shown in Table 4 for local controls, where a high relative risk is found for exposures over 100 mSv, albeit based on small numbers. Three of the four cases in this range were born in Seascale, and each of the four fathers had higher radiation doses than all their matched control fathers. Of the remaining three Seascale cases of leukemia shown in Table  3 , the father of one case had an accumulated preconceptual radiation dose of96 mSv and another has not yet been linked to the Sellafield workforce file, whereas the third case was diagnosed after leaving West Cumbria and hence excluded from this case-control study. Comparable findings were shown for area controls and for estimated external radiation dose during the 6 months before conception. Data from questionnaires to parents did not suggest any relationship ofchildhood leukemia to potential sources of enhanced exposure to radionuclides discharged 
